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What the topic focuses on?

(1 Observation of I nternal Wavesin ECS
ASIAEX 2001

dFeatures of the Temperature Fluctuation

dCharacteristic of the Vertical Displacement
Power Spectrum of |nternal Waves

dNormal mode of internal wave and its
dispersion including Phase velocities, group
velocities, and eigenfunctions of nor mal
modes



1. Introduction

Experiment Site:
126°54.32' E/29°24.01'N
Water depth of seaarea: ~105m



2. Observation of I nternal Waves

Survey Duration:
~ 63 hours from 08:40/Jun.3 to 0:00/Jun.6/2001
Survey Instruments:
17 WaDar Temperature Sensorsfrom GIT
Sensor depths:
19.95, 23.1, 26.25, 29.4, 32.55, 35.7, 38.85, 42, 45.15,
48.3, 51.45,54.6,57.75, 60.9, 65.1, 71.4 and 79.8m
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Figure 1 Seawater temperature data curves at different depth from



Features of the Temperature
Fluctuation:

d Three elevation solitonsat 53:15, 53:46 and 54:14
which are separated from internal tides

ad ThermoclineLayer: from 20m to 75m

d Internal semi-diurnal tideswith strong
fluctuations at 8:00, 21:00, 33:00, 46:00 and 58:00

JCool water-mass between 11:48 and 13:52



Sea Water Temperature Color Flot
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Figure 2 Seawater temperature distribution plot at different depth
from 08:40/Jun.3 to 00:00/Jun.6/2001



3. Characteristic of the Vertical
Displacement Power Spectrum of
| nternal Waves
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Figure 4 Power spectrum of vertical particle displacement

at different temperature




Tablel Theattenuation coefficients of vertical
displacement power spectrum at different temperature

T(°C) 19 19.5 20 20.5 21 21.5 22

b 19065 14571 1503 @ 1.4803 1.4923 1.6636 1.3848

During the frequency range of w, <w<N(2) , the spectrum
attenuation coefficients of the vertical displacement
power spectrum are about -1.5

dinertial frequency: w =2Wsnj =0.0043cpm

Brunt-Vaisala’'sfrequency: N(2)



4. Normal mode of internal wave
and its dispersion

Wave Equation of internal wave:

ﬂzy j(z) éNZ(Z)- qu 5
+ A kv (2)=0
ﬂZZ g WZ _ Wi2 H hjy J( )

ky; - horizontal wave-number of j™" normal mode of internal wave

Brunt-Vaisala s freguency:
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Eigenfunction Approximation by Talor’s Series Expansion:
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Boundary Condition:
y JQ =0 and y N = 0
Wave Equation:
A (k )7 — O m=) Eigenfunctions

Eigenvalue Equation:

2 — Phase/G Velocities
det\.A(khj )J _ O — of Normgl)uhaodeﬁ h
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Figure 5 Phase velocities, group velocities and elgenfunctions

of the first five normal modes of internal wave



At frequency of 0.05cpm, Phase/Group Velocities:
Q1" normal mode: 1.77m/sand 1.73m/s
d2th normal mode: 0.73m/sand 0.71m/s
3th normal mode: 0.44m/s and 0.43m/s

J4th norma mode: 0.34m/s and 0.33m/s
15th normal mode: 0.27m/s and 0.26m/s
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5. Conclusion

(1)The internal wave owns the feature of internal semi-
diurnal tideswith strong fluctuations.

(2)There exist three elevation solitons which are separated
from internal tides.

(3)The mean spectrum attenuation coefficient of the
vertical displacement power spectrum isabout -1.5.

(4)The estimated mean group velocities of five normal
modes of internal wave at frequency of 0.05cpm are
1.73m/s, 0.71m/s, 0.43m/s, 0.33m/s and 0.26m/s,
respectively.
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